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(57) Abstract 

This invention concerns cyclic combination therapies using indoline derivatives which are progesterone receptor antagonists of general 
structure (I) wherein: A, B and D are N or CH, though not all can be CH; R' and R^ are H, COR\ NR^COR^, or optionally substituted 
alkyl. alkenyl, alkynyl, cycloalkyl, or aryl groups; or R* and R2 form a spirocyclic ring; RA is H or optionally substituted alkyl. aryl, 
alkoxy, or aminoalkyl; R^ is H, alkyl alkyl; R^ is H, OH, NH2, alkyl, alkenyl, or COR^, R^ is H, alkyl, aryl, alkoxy, or aminoalkyl; R* 
is benzene or a 5 or 6 memebered hetcroaromatic ring; R^ is H, alkyl, aryl, alkoxy, or aminoalkyl; is H or alkyl; R5 is H or alkyl; W 
is O or a chemical bond; or a pharmaceutically acceptable salt thereof. These mediods may be used for contraception or treatment and/or 
prevention of secondary amenorrhea, dysfunctional bleeding, uterine leiomyomata, endometriosis; polycystic ovary syndrome, carcinomas 
and adenocarcinomas of the endometrium, ovaiy, breast, colon, prostate, or minimization of side effects or cyclic menstrual bleeding. 
Additional uses of the invention include stimulation of food intake. 
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AND CYCLIC AMIDE DERIVATIVES 
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20 



Field of the Invention 

This invention relates to regimens of administering con:^>ounds which are 
antagonists of the progesterone receptor in combination with a progestin, an estrogen, 
or both. 



Intracellular receptors (IR) form a class of structurally related gene regulators 
known as ''ligand dep^ent transcription Actors" (R. M. Evans, Science, 240, 889, 
1988). The steroid receptor fsmiily is a subset of the IR femily, including progesterone 
receptor (PR), estrogen receptor (ER), androgen receptor (AR), glucocorticoid 
receptor (GR), and mineralocorticoid receptor (MR). 

The natural hormone, or ligand, for the PR is the steroid progesterone, but 
synthetic compounds, such as medroxyprogesterone acetate or levonorgestrel, have 
been made v^ch also serve as ligands. Once a ligand is present in the fluid 
surrounding a cell, it passes through the membrane via passive difiusion, and binds to 
the IR to create a receptor/iigand conqilex. This complex binds to specific gene 
promoters present, in the cell's DNA Once bound to the DNA the complex modulates 
the production of mRNA and protein encoded by that gene. 

A compound that binds to an IR and mimics the action of the natural hormone 
is termed an agonist, whilst a compound which inhibits the eflFect of the hormone is an 
antagonist. PR agonists (natural and synthetic) are known to play an important role in 
the health of women. PR agonists are used in birth control formulations, typically in 
the presence of an ER agonist. ER agonists are used to treat the symptoms of 
menopause, but have been associated with a proliferative effect on the uteriis wliich 
can lead to an increased risk of uterine cancers. Co-administration of a PR agonist 
reduces/ablates that risk. 



Background of the Invention 
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PR antagonists may also be used in contraception. In this context they may be 
administered alone (Ulmann, et al, Ann. N Y. Acad Sci.^ 261, 248, 1995), in 
combination with a PR agonist (Kekkonen, et al. Fertility and Sterility, 60, 610, 1993) 
or in combination with a partial ER antagonist such as tamoxifen (WO 96/19997 Al, 
5 July 4, 1996). PR antagonists may also be useful for the treatment of hormone 
depend«it breast cancers (Horwitz, et al, Horm. Cancer, 283, pub: Birkhaeuser, 
Boston, Mass., ed. Vedeckis) as weU as uterine and ovarian cancers. PR antagonists 
may also be useful for the treatment of non-malignant chronic conditions sudi as 
fibroids (Murphy, et al, J. Clin. Endo. Metab., 76, 513, 1993) and endometriosis 

10 (Kettel, et al. Fertility and Sterility, 56, 402, 1991). PR antagonists m^ also be useful 
in hormone replacement ther^y for post n^nopausal patients in combination with a 
partial ER antagonist such as tamoxifen (US 5719136). PR antagonists, such as 
mifepristone and onapristone, have been shown to be effective in a model of homione 
dependent prostate cancer, which may indicate their utility in the treatment of this 

15 condition in men (Michna, et al. Arm, NY. Acad Set, 761, 224, 1995). 

Jones, et al, (U.S. Patent No. 5,688,810) describe the PR antagonist 
dihydroquinoline 1. 




20 1 

Jones, et al, described the enol ether 2 (U.S. Patent No. 5,693,646) as a PR 

ligand. 




Zhi, et al, described lactones 4, 5 and 6 as PR antagonists (J. Med. Chem., 41, 
10 291, 1998). 
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Ztn, et al, described the ether 7 as a PR antagonist (J. Med. Chera, 41, 291, 



1998). 




5 Combs, et al, disclosed the amide 8 as a ligand for the PR {J. Med. Chem., 38, 

4880, 1995). 




8 

Perlman, et. al., described the vitamin D analog 9 as a PR ligand (Tet. Letters, 
10 35,2295,1994). 
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Hamann, et al, described the PR antagonist 10 {Ann. N.Y. Acad ScL, 761, 383, 



1995). 




OAc 



10 



Choi, et al, described the PR antagonist 11 (Chen, et al, POI-37, 16*** Int. 
Cong. Het. Chem., Montana, 1997). 




10 



11 

Kurihari, et. al., described the PR ligand 12 {J. Antibiotics, 50, 360, 1 997). 




12 
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The patent by Christ et al. (WO 9814436) claims cydo amide such as 
compoimd A as inhibitors of HIV reverse transcriptase. Other prior art includes 
pyridazine cycle amide such as compound B by Turck et al. {Tetrahedron^ 49(3), 599- 
606 (1993).) and compound such as C by Canonne et al. {J. heterocyclic Chem. 26, 
5 1 13(1989).). No activity data were reported in Turck's and Canonne' publications. 




C 



Regarding cyclic amides, Singh et al. and Kumar et al. (Singh et al. J. Med, 
Chem. 37(2), 248-254(1994); Kumar et al. J. Org. Chem. 57(25), 6995-6998(1992).) 
1 0 disclose compounds such as D and E claimed as cAMP PDE III inhibitors. 
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U.S Patent No. 5,521,166 (Grubb) teaches cyclophasic honnonal regimens 
comprising an antiprogestin and a progestin wherein the progestin is administered in 
the alternating presence and absence of an antiprogestin. The disclosed regimens also 
provide for use of an estrogen for a period of from 2-4 days to prevent breakthrough 
5 bleeding. 

Description of the Invention 

This invention provides combination therapies and dosing regimens utilizing 
antiprogestational agents in combination with one or more progestational agents. This 
10 invention further provides methods of treatment and dosing regimens further utilizing 
in combination with these antiprogestins and progestins, an estrogen, such as ethinyl 
estradiol. 

These regimens and combinations may be administered to a mammal to induce 
contraception or for the treatment and/or prevention of secondary amenorrhea, 

15 dysfunctional bleeding, uterine leiomyomata, endometriosis; polycystic ovary 

syndrome, carcinomas and adenocarcinomas of the endometrium, ovary, breast, colon, 
prostate. Additional uses of the invention include stimulation of food intake. The uses 
herein for the treatmmt and/or prevention of the conditions or diseases described 
above includes the continuous administration or periodic discontinuation of 

20 administration of the invention to allow for minimization of ejBfect dose or minimization 
of side effects or cyclic menstrual bleeding. 

The use of this invention for contraception includes administration, preferably 
orally, to a female of child bearing age an antiprogestin in combination with an 
estrogen or progestin or both. These administration regimens are preferably carried 

25 out over 28 consecutive days, with a terminal portion of the cycle containing 
administration of no progestins, estrogens or anti-progestins. 

The progestins of these combinations m^ be administered alone or in 
combination with an estrogen for the first 14-24 days of the cycle, the progestins being 
administered at a dosage range equal in progestational activity to about 35 ^g to about 



wo 00/66103 



PCT/USOO/11449 



150 [Ag levonorgestrel per d^, preferably equal in activity to from about 35 to 
about 100 jig levonorgestrel per day. An antiprogestin may then be administered alone 
or in combination with an estrogen for a period of 1 to 11 days to begin on any c^cle 
day between day 14 and 24. The anti-progestin in these combinations may be 
5 administered at a dose of from about 2\ig to about 50 per day and the estrogen may 
be administa-ed at a dose of from about 10 \tg to about 35 fig per day. In an oral 
administration, a package or kit containing 28 tablets will include a placebo tablet on 
those days when the antiprogestin or progestin or estrogen is not administered. 

In a preferred embodiment of this invention, the progestins of this invention 

10 m^ be administered alone or in combination with estrogen for the initial 18 to 21 days 
of a 28-day cycle, followed by administration of an antiprogestin, alone or in 
combination with an estrogen, for from 1 to 7 days. 

The estrogen to be used in the combinations and formulations of this invention 
is preferably ethinyl estradiol 

15 Progestational ag^ts useful with this invention include, but are not limited to, 

levonorgestrel, norgestrel, desogestrel, 3-ketodesogestrel, noretfaindrone, gestodene, 
norethindrone acetate, norgestimate, osaterone, cyproterone acetate, trimegestone, 
dienogest, drospirenone, nomegestrol, or (17-deacetyl)norgestimate . Among the 
preferred progestins for use in the combinations of this invention are levonorgestrel, 

20 gestodene and trimegestone. 

Examples of orally administered regimens of this invention over a 28 day cycle 
include administration of a progestational agent solely for the first 21 days at a daily 
dose equal in progestational activity to from about 35 to about 100 ^g of 
levonorgestrel. An antiprogestin compound of this invention may then be administered 

25 at a daily dose of from about 2 to 50 from day 22 to day 24, followed by no 
administration or administration of a placebo for days 25 to 28. It is most preferred 
that the daily dosages of each relevant active ingredient be incorporated into a 
combined, single daily dosage unit, totaling 28 daily units per 28-day cycle. 
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In another regin^n, a progestational agent may be coadministered for the first 
21 d^s at a daily dose equal in progestational activity to fi-om about 35 to about 150 
fig levonorgestrel, preferably equal in activity to fi-om about 35 to about 100 ^g 
levonorgestrel, with an estrogen, such as ethinyl estradiol, at a daily dose range of 
5 from about 10 to about 35 ^g. This may be followed as described above with an 
antiprogestin administered at a daily dose of from about 2 to 50 mg from day 22 to day 
24, followed by no administration or administration of a placebo for days 25 to 28. 

Still another regimen within the scope of this invention will include 
coadministration from days 1 to 21 of a progestational agent, the progestational agent, 

10 preferably levonorgestrel, being administered at a daily dose equal in progestational 
activity to from about 35 to about 100 fig levonorgestrel, and an estrogen, such as 
ethinyl estradiol, at a daily dose range of from about 10 to about 35 |ig. This vM be 
followed on days 22 to 24 by coadministration of an antiprogestin (2 to 50 mg/day) 
and an estrogen, such as ethinyl estradiol, at a daily dose of from about 10 to about 35 

15 ^g. From day 25 to day 28, this regimen may be followed by no administration or 
administration of a placebo. 

This invoition also kits or packages of pharmaceutical formulations designed 
for use in the regimens described herein. These kits are preferably designed for daily 
oral administration over a 28-day cycle, preferably for one oral administration per day, 

20 and organized so as to indicate a single oral formulation or combination of oral 
formulations to be taken on each day of the 28-d^ cycle. Preferably each kit will 
include oral tablets to be taken on each the days specified, preferably one oral tablet 
win contain each of the combined daily dosages indicated. 

According to the regimens described above, one 28-d^ kit may conqDrise: 

25 a) an initial phase of from 14 to 21 daily dosage units of a 

progestational agent equal in progestational activity to about 35 to about 150 jig 
levonorgestrel, preferably equal in progestational activity to about 35 to about 100 ^g 
levonorgestrel; 




wo 00/66103 PCTAJSOO/1 1449 

-10- 

b) a second phase of from 1 to 1 1 daily dosage units of an 
antiprogestin compound of this invention, each daily dosage unit containing an 
antiprogestin compound at a daily dosage of from about 2 to 50 mg; and 

c) optionally, a third phase of an oralJy and pharmaceutically 
5 acceptable placebo for the remaining days of the c^cle in which no antiprogestin, 

progestin or estrogen is administered. 

A preferred embodiment of this kit m^ conq)rise: 

a) an initial phase of 21 daily dosage units of a progestational agent 
equal in progestational activity to about 35 to about 150 fig levonorgestrel, preferably 

10 equal in progestational activity to about 35 to about 100 ng levonorgestrel; 

b) a second phase of 3 daily dosage units for days 22 to 24 of an 
antiprogestin compound of this invention, each daily dosage unit containing an 
antiprogestin compound at a daily dosage of from about 2 to 50 mg; and 

c) optionally, a third phase of 4 daily units of an orally and 
15 pharmaceutically acceptable placebo for each of days 25 to 28. 

Another 28-d^ cycle packaging regimen or kit of this invention comprises: 

a) a first phase of from 18 to 21 daOy dosage units of a progestational 
agent equal in progestational activity to about 35 to about 150 fig levonorgestrel, 
preferably equal in activity to from about 35 to about 100 fig levonorgestrel, and, as an 

20 estrogen, ethinyl estradiol at a daily dose range of from about 10 to about 35 fig; and 

b) a second phase of from 1 to 7 daily dosage units of an antiprog^tin 
of this invention at a daily dose of from about 2 to 50 mg; and 

c) optionally, an orally and pharmaceutically acceptable placebo for 
each of the remaining 0-9 days in the 28-day cycle in which no progestational agent, 

25 estrogen or antiprogestin is administered. 

A preferred embodiment of the kit described above may conq>rise: 

a) a first phase of 21 daily dosage units of a progestational agent equal 
in progestational activity to about 35 to about 150 fig levonorgestrel, preferably equal 
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in activity to from about 35 to about 100 levonorgestrel, and, as an estrogen, 
ethinyl estradiol at a daily dose range of from about 10 to about 35 ^g; and 

b) a second phase of 3 daily dosage units for days 22 to 24 of an 
antiprogestin administered at a daily dose of from about 2 to 50 mg; and 
5 c) optionally, a third phase of 4 dai^^ dose units of an orally and 

pharmaceutically acceptable placebo for each of days 25 to 28. 

A further 28-dacy packaged regin^n or kit of this invention comprises: 

a) a first phase of from 18 to 21 daily dosage units, each containing a 
progestational agent of this invention at a daily dose equal in progestational activity to 

10 about 35 to about 150 \ig levonorgestrel, preferably equal in activity to from about 35 
to about 100 |ig levonorgestrel, and ethinyl estradiol at a daily dose range of from 
about 10 to about 35 ^g; 

b) a second phase of from 1 to 7 daily dose units, each daily dose unit 
containing an antiprogestin of this invention at a concentration of from 2 to 50 mg; and 

15 ethinyl estradiol at a concoitration of from about 10 to about 35 ^ig; and 

c) optionally, an orally and pharmaceutically acceptable placebo for 
each of the remaining 0-9 days in the 28-dacy cycle in vMch no progestational agent, 
estrogen or antiprogestin is administered. 

A preferred embodiment of the package or kit just described conprises: 
20 a) a first phase of 21 daily dosage units, each containing a 

progestational agent of this invention at a daily dose equal in progestational activity to 
about 35 to about 150 ^g levonorgestrel, preferably from about 35 to alx)ut 100 ^g 
levonorgestrel, and ethinyl estradiol at a daily dose range of from about 10 to about 35 

25 b) a second phase of 3 daily dose units for d^s 22 to 24, each dose 

unit containing an antiprogestin of this invention at a concentration of from 2 to 50 
mg; and ethinyl estradiol at a concentration of from about 1 0 to about 35 ^ig; and 

c) optionally, a third phase of 4 daily units of an orally and 
pharmaceutically acceptable placebo for each of days 25 to 28. 
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In each of the regimens and kits just described, it is preferred that the daily 
dosage of each pharmaceuticaDy active component of the regimen remain fixed in each 
particular phase in which it is administered. It is also understood that the daify dose 
units described are to be administered in the order described, with the first phase 
5 followed in order by the second and third phases. To help ^dlitate con^liance with 
each regimen, it is also preferred that the kits contain the placebo described for the 
final days of the cycle. It is fiirther preferred that each package or kit comprise a 
phannaceutically acceptable package having indicators for each day of the 28-day 
cycle, such as a labeled blister package or dial dispenser packages known in the art. 

10 In this disclosure, the terms anti-progestational agents, anti-progestins and 

progesterone receptor antagonists are understood to be synonymous. Similarly, 
progestins, progestational agents and progesterone receptor agonists are understood to 
refer to conpounds of the same activity. 

These dosage regimens may be adjusted to provide the optimal therapeutic 

15 response. For example, several divided doses of eadi conq^onem may be administered 
daily or the dose may be proportionally increased or reduced as indicated by the 
exigencies of the therapeutic situation. In the descriptions herein, reference to a daily 
dosage unit may also include divided units whidi are administered over the course of 
each day of the cycle contemplated. 

20 Compounds of this invention \\1iich may be used as the anti-progestational 

agents in the kits, methods and regimens herein are those of the Formula I: 




wherein: 
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A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 
and are independent substituents selected from H, C\ to Ce alkyl, 
substituted Ci to Cs alkyl, C2 to Ce alkenyl, substituted C2 to Ce alkenyl, C2 to Ce 
alkynyl, substituted C2 to Ce alkynyl, C3 to Cg cycloalkyl, substituted C3 to Cs 
5 cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR^, 
NR^COR^; 

or R' and R^ are fused to form a spirocyclic ring selected from a), b) or c), 
each spirocyclic ring optionally substituted by from 1 to 3 C1-C3 alkyl groups: 
a) a 3 to S membered spirocyclic alkyl ring; 
10 b) a 3 to 8 membered spirocyclic alkenyl ring; or 

c) an optionally substitxrted 3 to 8 membered heterocyclic ring 
contziining one to three heteroatoms from the group including O, S and N; the 
spirocyclic rings of a), b) and c) being optionally substituted by from 1 to 4 groups 
selected from fluorine, Ci to Ce alkyl, Ci to Ce aikoxy, Ci to Ce thioalkyl, -CF3, -OH, - 
15 CN, NH2, -NH(C, to Ce alkyl), or -N(C, to Ce siSkylhl 

R^ is H, Ci to C3 alkyl, substituted Ct to C3 alkyl, aryl, substituted aryl, Ci to 
C3 aikoxy, substituted Ci to C3 alko?^^, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

R^ is H, C] to C3 alkyl, or substituted Ci to C3 alkyl; 
20 R^ is H, OH, NH2, Ci to Ce alk>'l, substituted Ci to Ce alkyl, C3 to Ce alkenyl, 

substituted Ci to Ce alkenyl, or COR^; 

R^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aiyl, substituted aryl, Ci to 
C3 aikoxy, substituted Ci to C3 alko^o^, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

25 R'* is a trisubstituted b^izene ring containing the substituents X, Y and Z as 

shown below: 
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X is taken firom the group including halogen, CN, C| to C3 alkyl, substituted Ci 
to C3 alkyl, Ci to C3 alko^^, substituted Ci to C3 alkoxy, Ci to C3 thioalkoxy, 
substituted Ci to C3 thioalkoxy, amino, Ci to Cs aminoalkyl, substituted d to C3 
5 aminoalkyl, NO2, Cj to C3 perfluoroalkyl, 5 or 6 membered heterocyclic ring 
containing 1 to 3 heteroatoms, COR°, OCOR^, orNR^COR^; 

R^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aryl, substituted aryl, Ci to 
C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 aminoalkyl, or substituted Ci to C3 
10 aminoalkyl; 

R^ is H, C| to C3 alkyl, or substituted Ci to C3 alkjd; 

Y and Z are independent substituents taken from the group including H, 
halogen, CN, NO2, Ci to C3 alkoxy, Ci to C3 alkyl, or C, to C3 thioalkoxy; 
or 

15 R"* is a five or six membered ring with 1, 2, or 3 heteroatoms fi"om the group 

including O, S, SO, SO2 or NR^ and containing one or two independent substituents 
fi-om the group including H, halogea CN, NO2 and C| to C3 alkyl, Ci to C3 alkoxy, Ci 
to C3 aminoalkyl COR^, orNR^COR^'; 

R^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aryl, substituted aiyl, Ci to 

20 C3 alkojgf, substituted Ci to C3 alko?Q^, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

is H, C, to C3 alkyl, or substituted C| to C3 alkyl; 
R^ is H or Ci to C3 alkyl; 
W is O or a chemical bond; 
25 or a pharmaceutically acceptable salt thereof 

Whai W is a chemical bond, il is understood that Formula I exists as: 
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Preferred antiprogestin compounds are those of the formula: 



5 




v^^erein: 

A, B and D areN or CH, with the proviso that A, B and D can not all be CH; 
is H, Ci to alkyl, substituted Ci to Ce alkyl, C3 to Cz cydoalkyl. 
substituted C3 to Cg cycloalkyl, aiyl, substituted aiyl, heterocyclic, substituted 
1 0 heteroQ^clic, COR^, or NR^COR^; 

R^ is H, Ci to Ce alkyl, substituted Ci to Ce alkyl, C2 to C6 alkenyi, substituted 
C2 to Ce aikenyl, C3 to Cg cycloalkyl, substituted C3 to Cg cycloalkyl, aryl, substituted 
aryl, heterocyclic, substituted heterocyclic, COR"^, or NR^COR"^; 
or 

15 R* and R^ are fused to form the optionally substituted 3 to 8 membered 

spirocyclic alkyl, aikenyl or heterocyclic rings described above; 

R"^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aiyl, substituted aiyl, C, to 
C3 alkoxy, substituted Ci to C3 alko>^, Ci to C3 airrinoalkyl, or substituted Ci to C3 
aminoalkyl; 

20 R^ is H, C, to C3 alkyl, or substituted d to C3 alkyl; 
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is H, OH, NH2, C, to Cfi alkyl, substituted C, to Ce alkyl, C3 to alkeiyU 
substituted Ci to Ce alkenyl, or COR^; 

R^ is H, Ci to C4 alkyl, substituted C^ to C4 alkyl, aiyl, substituted aiyl, Ci to 
C4 alkoxy, substituted Ci to C4 alkoxy, Ci to C4 aimnoalkyl, or substituted Ci to C4 
5 aminoalky]; 

R"* is a trisubstituted benzaie ring containing the substituents X, Y and Z as 
shown below: 




X is selected from halogen, CN, Ci to C3 alkyl, substituted Ci to C3 alkyl, Ci to 
10 C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 thioaikoxy, substituted Ci to C3 
thioalkoxy, Ci to C3 amtnoalkyl, substituted Ci to C3 aminoalkyl, NO2, Ci to C3 
perfluoroalkyl, a 5 membo-ed het^ocyclic ring containing 1 to 3 heteroatoms, COR^, 
OCOR^ orNR^COR^; 

bF is H, C, to C3 alkyl, substituted Ci to C3 alkyl, aiyl, substituted aiyl, Ci to 
15' C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 aminoalkyl, or substituted C| to C3 
aminoalkyl; 

R^ is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 

Y and Z are independent substituents selected from H, halogen, CN, NO2, Ci 
to C3 alkoxy, Ci to C3 alkyl, or Ci to C3 thioalkoxy, 
20 or 

R"* is a five or six membered ring with 1, 2, or 3 heteroatoms from the group 
including O, S, SO, SO2 or NR^ and containing one or two independent substituents 
from the group including H, halogen, CN, NO2 and Ci to C3 alkyl, or Ci to C3 alkoxy; 

R^ is H or C, to C3 alkyl; 
25 W is O or a chemical bond; 

or a pharmaceuticaliy acceptable salt thereof. 
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StiU, more preferred antiprogestin confounds are those of the formula: 




5 wherein: 

A, B and D are N or CH, with the proviso that A, B and D cannot all be CH; 
= and are selected from the group of Ci to C3 alkyl, substituted Ci to C3 
alkyl, or spirocyclic alkyl constructed by fusing R' and R^ to fonn a 3 to 6 membered 
spirocyclic ring; 

10 R^ is H, OH, NH2> C, to alkyl, substituted Ci to Ce alkyl, or COR^; 

R^ is H, Ci to C4 alkyl, or C, to C4 alkoxy; 

R^ is a disubstituted benzene ring containing the substituents X, and Y as 
shown below: 



X 




X is selected from the group of halogen, CN, Ci to C3 alkoxy, Ci to C3 alkyl, 
NO2, Ci to C3 perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3 
heteroatoms, or Ci to C3 thioalkoxy; 

Y is a substituait on the 4' or 5 'position from the group including H, halogen, 
20 CN, NO2, Ci to C3 alkoxy, Ci to C4 alkyl, or Ci to C3 thioalkoxy; 
or 
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10 



or 



R"^ is a five membered ring with the structure: 




UisO,S,orNR'; 

is H, or Ci to C3 alkyi, or Ci to C4 C02alkyl; 
X' is selected from halogen, CN, NO2, Ci to C3 alkyl, or C, to C3 alkoxy; 
Y' is selected from H and Ci to C4 aDcyl; 

R* is a six membered ring with the structure: 




X' is N or CX^ 

X^ is halogen, CN or NO2; 

or a pharmaceuticaliy acceptable salt thereof 



15 



Further preferred antiprogestational compounds include those of the formula: 
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wherein: 

A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 

R' = and are selected from CH3 and spirocyclic alkyl constructed by fusing 
5 R' and R^ to form a 6 men^red spirocyclic ring; 

R^ is H, OH, NH2, CH3, substituted methyl, or COR^; 
R^ is H, Ci to C3 alkyl, or Ci to C4 alkoxy; 

R"* is a disubstituted benzene ring containing the substituents X and Y as shown 

bdow: 

X 



10 




X is halogen, CN, methoxy, NO2, or 2-thiazole; 

Y is a substituent on the 4' or 5'position selected from H and F; 

or 

15 R"* is a five membered ring of the structure: 



UisO, S, orNH; 

X' is halogen, CN, or NO2; 

Y' is H or C, to C4 alkyl; 
20 W is O or a chemical bond; 

or a phannaceutically acceptable salt thereof 

The antiprogestin compounds of this invention may contain an asymmetric 
carbon atom and some of the compounds of this invention may contain one or more 
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asymmetric centers and may thus give rise to optical isomers and diastereomers. While 
shown without respect to stereochemistry in Formula I, the present invention includes 
such optical isomers and diastereomers; as well as the racemic and resolved, 
enantiomerically pure R and S stereoisomers; as well as other mixtures of the R and S 
5 stereoisomers and pharmaceutically acceptable salts thereof 

The term "alkyl" is used herein to refer to both straight- and branched-chain 
saturated aliphatic hydrocarbon groiq>s having one to eight carbon atoms, preferably 
one to sbc carbon atoms; ''alkenyl" is intended to include both straight- and branched- 
chain alkyl group with at least one carbon-carbon double bond and two to eight carbon 

10 atoms, preferably two to six carbon atoms; "alkynyl" group is intended to cover both 
straight- and branched-chain alkyl group with at least one carbon-carbon triple bond 
and two to eight carbon atoms, preferably two to six carbon atoms.. 

The terms "substituted aUcyl", '^substituted aikenyl", and "substituted alkynyl" 
refer to alkyl, aikenyl, and alkynyl as just described having one or more substituents 

1 5 from the group including halogen, CN, OH, NO2, amino, aiyl, heterocyclic^ substituted 
aiyl, substituted heterocyclic, alkoxy, aiyloxy, substituted alkyloxy, alkylcarbonyl, 
alkylcarbo^Q^, alkylamino, aiylthio. Hiese substituents m^ be attached to any carbon 
of alkyl, aikenyl, or alkynyl group provided that the attachment constitutes a stable 
chemical moiety. 

20 The term "aiyl" is used herein to refer to an aromatic system which may be a 

single ring or multiple aromatic rings fused or linked together as such that at least one 
part of the fused or linked rings forms the conjugated aromatic system. The aryl 
groups include but not limited to phenyl, naphthyl, biphenyl, anthiyl, 
tetrohydronaphthyl, phenanthiyl. 

25 The term "substituted aiyl" refers to aryl as just defined having one to four 

substituents fi-om the group including halogen, CN, OH, NO2, amino, alkyi, cycloalkyl, 
aikenyl, alkynyl, alko^Q^, aiylo^q^, substituted alkyloxy, alkylcarbonyl, alkylcarboxy, 
alkylamino, or arylthio. 
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The terni 'lieterocyclic" is used herein to describe a stable 4- to 7-membered 
monocyclic or a stable multicyclic heterocyclic ring which is satvirated, partially 
unsaturated, or unsaturated, and which consists of carbon atoms and from one to four 
heteroatoms selected from the group including N, O, and S atoms. The N and S atoms 
5 may be oxidized. The heterocyclic ring also includes any multicyclic ring in which any 
of above defined heterocydic rings is frised to an aiyl ring. The heterocyclic ring may 
be attadied at any heteroatom or carbon atom provided the resultant structure is 
chemically stable. Such heterocyclic groups include, for example, tetrahydrofuran, 
piperidinyl, piperazinyl, 2-oxopiperidinyl, azepinyl, pyrrolidinyl, imidazolyl, pyridyl, 

10 pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, isoxazolyl, morpholinyl, indolyl, 
quinolinyl, thienyl, fiiryl, benzofuranyl, benzothienyl, thiamorpholinyl, thiamorpholinyl 
sulfoxide, and isoquinolinyl 

The term "substituted heterocyclic" is used herein to describe the heterocyclic 
just defined having one to four substituents selected from the group which includes 

15 halogen, CN, 0H» NO2, amino, alkyl, substituted alkyl, cycloalkyi, alkei^l, substituted 
alkenyl, aBcynyl, alkoxy, aiyloxy, substituted alkyloxy, alkylcarbonyl, alkylcarboxy, 
alkylamino, or aryWiio. The term "alko?q^" is used herein to refer to the OR group, 
where R is alkyl or substituted alkyl. The term "aiyloxy" is used herein to refer to the 
OR group, where R is aiyl or substituted aryl. The term "alkylcarbonyl" is used herein 

20 to refer to the RCO group, where R is alkyl or substituted alkyl. The term 
"alkylcarboxy" is used herein to refer to the COOR group, where R is alkyi or 
substituted alkyl. The term "aminoalkyl" refers to both secondary and tertiary amines 
wherein the alkyl or substituted alkyl groups containing one to eight carbon atoms, 
whidi m^ be either same or different and the point of attachment is on the nitrogen 

25 atom. 'Halogen" refers to CI, Br, F, or I. 

The antiprogestin con^unds of the present invention can be used in the form 
of salts derived from pharmaceutically or physiologically acceptable acids or bases. 
These salts include, but are not limited to, the following salts with inorganic acids such 
as hydrochloric add, sulfiiric aci4 nitric acid, phosphoric acid and, as the case may be. 
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such organic acids as acetic acid, oxalic acid, succinic add, and maleic acid. Other 
salts include salts with alkali metals or alkaline earth metals, such as sodiuin, 
potassium, calcium or magnesium in the form of esters, carbamates and other 
conventional "pro-drug" forms, which, when administered in such form, convert to the 
5 active moiety in vivo. 

These methods may be used for contraception or treatment and/or prevention 
of secondary amenorrhea, dysfunctional bleeding, uterine leiomyomata, endometriosis; 
polycystic ovaiy syndrome, carcinomas and adenocarcinomas of the endometritmi, 

10 ovary, breast, colon, prostate, or minimization of side effects or cyclic menstrual 
bleeding. Additional uses of the invention include stimulation of food intake. 

When the compounds are enployed for the above utilities, they may be 
combined with one or more pharmaceutically acceptable carriers or excipients, for 
example, solvents, diluents and die like, and may be administered orally in such forms 

15 as tablets, c^sules, dispersible powders, granules, or suspensions containing, for 
example, from about 0.05 to 5% of suspending agent, syrups containing, for example, 
from about 10 to 50% of sugar, and elixirs containing, for example, from about 20 to 
50% ethanol, and the like, or parenterally in the form of sterile injectable solutions or 
suspensions containing from about 0.05 to 5% suspending agent in an isotonic 

20 medium Such pharmaceutical preparations ma>' contain, for example, from about 25 
to about 90% of the active ingredient in combination with the carrier, more usually 
between about 5% and 60% by weight. 

These active agents of the methods and regimens herein may be administered 
orally as well as by intravenous, intramuscular, or subcutaneous routes. Solid carriers 

25 include stardi, lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and 
kaolin, while liquid carriers include sterile water, polyethylene glycols, non-ionic 
surfactants and edible oils such as comi, peanut and sesame oils, as are appropriate to 
the nature of the active ingredient and the particular form of administration desired. 
Adjuvents customarily employed in the preparation of pharmaceutical compositions 
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msy be advantageously included, such as flavoring agents, coloring agents, preserving 
agents, and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from the standpoint of ease of 
preparation and administration are solid con:q)ositions, particularly tablets and hard- 
5 filled or liquid-filled capsules. Oral administration of the compounds is preferred. 

These active confounds may also be administered parenterally or 
intraperitoneally. Solutions or suspensions of these active confounds as a free base or 
pharmacologically acceptable salt can be prepared in water suitably mixed with a 
surfactant such as hydroxypropylcellulose. Dispersions can also be prepared in 

10 glycerol, liquid, polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparations contain a preservative to prevent the 
growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for the extenq}oraneous preparation of 

15 sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to the extent that easy syringe ability exits. It must be stable under 
conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacterial and frmgi. The carrier can 
be a solvent or dispersion medium containing, for example, water, ethanol (e.g., 

20 glycerol, propylene glycol and liquid polyethylene glycol), suitable mbctures thereof, 
and vegetable oil. 

The antiprogestin compounds of this invention can be prepared following the 
Schemes illustrated below: 

As demonstrated in Scheme I, the antiprogestin compounds of this invention 
25 are generally prepared by employing the suitable coiq)ling reaction as a final step. An 
appropriately substituted ortho-amino acid or its derivatives such as ethyl ester (X = 
Br, I, CI, or a latent coupling precursor such as alkoxy group which can be converted 
into OTf group suitable in the coupling reaction) is treated with a suitable organo 
metallic reagent, e.g. Grignard reagent, in appropriate nonprotic solvents which 
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include but not limited to THF or ether to give ortho-amino carbinol 2 under an inert 
atmosphere such as argon or nitrogen at -78 °C to room temperature. Ring closure of 
carbinol 2 to yield oxazin-2-ones 3 is commonly eSTected by a condensing agent such 
as carbonyidiimidazole, phosgene, dimethyicarbonate, or diethylcarbonate in a suitable 
5 nonprotic solvent such as THF at ten^ratures ranging &om room temperature to 65 
^C. The aiylation of oxazin-2-ones 3 to yield 4 can be effected by various coupling 
reactions including Suzuki, StiUe reactions etc.. These reactions are commonly 
performed in the presence of transition metallic catalyst, e.g., palladiimi or nickel 
conq}lex often with phosphino ligands, e.g., PhsP, l,r- 

10 bis(diphenylphosphino)ferrocene, l,2-bis(diphenylphosphino)ethane or palladium salt 
such as palladium acetate. Under this catafytic condition, an appropriately substituted 
nucleophilic reagent, e.g., aryl boronic acid, arylstannane, or aryl zinc compound, is 
coupled with oxazinones 3 to give compounds 4. If a base is needed in the reaction, 
the commonly used bases include but not limited to sodium bicarbonate, sodium 

15 carbonate, potassium phosphate, barium carbonate, potassium acetate, or cesium 
fluoride. The most common^ used solv^ts in these reactions include benzene, DMF, 
isopropanol, ethanol, DME, ether, acetone or a nuxture of any one of these solvent 
and water. The coupling reaction is goieralfy executed under an inert atmosphere such 
as nitrogen or argon at ten^eratures ranging from room ten^erature to 95 ^'C. 

20 Oxazinones 3 can be converted into a nucleophile such as boronic acid which can be 
coupled with an appropriate electrophile, e.g., aryl bromide or aryl iodide, to yield 6 
employing the coupling reaction condition as described above. 
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Schemel 



R R 




RMgBr, THF,n>N2 



CDI,THF,50de8iecsC,N2^ 



Aib(OH)2, Pd(Fh3P)4, Na2C03 
DME/EPO, N2« 85 de^reea C ^ 



If BuLi. THF. B(0Me)3 
-78 dcgneo C to It, N2 , 



B(OH)a 



AiBr, Pd(Ph3P}4, NaC03 
DMEftI20. 85 degrees C, 




Lawesron's reagent 



The transformation of 3 into 5 can be effected by treating 3 with an organo 
metallic reagait, e.g., n-BuLi, in a nonprotic solvent such as THF or ether followed by 
quenching the reaction solution with a suitable electrophile such as thmethyl borate, 
triisopropyl borate, bishexalkyl tin reagait, or zinc chloride at temperatures ranging 
froni-78 to room tenqierature under an inert atmosphere such as argon or nitrogen. 
Conversion of carbamate 6 to thiocarbamate 7 can be readily effected by treatment of 
6 with a suitable sulfur reagent such as P2SS or Lawesson's reagent in a suitable non- 
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protic solvent such as toluene, chlorobenzene, benzene, or xylene under an inert 
atmosphere such as argon or nitrogen at the temperature of boiling solvent. 

Scheme II describes the procedures to prepare oxazinones bearing two 
different substituents at position-4. The Weinreb amide 9 can be prepared from an 
5 appropriately substituted isatoic anhydride when treated with O-dimethylhydroxyl- 
amine hydrochloride salt in a protic solvent such as ethanol or isopropanol at reflux 
under an inert atmosphere such as argon or nitrogen. Coupling of amide 9 with an aiyl 
electrophile such as aiyl boronic acid or aiylstannane to give 10 can be effected by 
employing a typical, coupling reaction such as Suzuki, Stille coupling procedure in a 

10 similar fashion as described for the preparation of oxazinones 4. Treatment of 
Weinreb amide 10 with organo metallic compounds, e.g., alkyllithiimi, alkynyllithium, 
aiyllithium, or their Grignard counterpart in a nonprotic solvent such as THF or ether 
under an inert atmosphere such as argon or nitrogen at -78°C to room ten^erature 
afifords amino ketone 11. Conversion of ketone 11 to carbinol 12 can be effected by 

15 treatment of 10 with an organo metallic reagent such as alkyl, alkynyl, or aiyl Grignard 
compound in a nonprotic solvent sudi as THF or ether under an inert atmosphere such 
as argon or nitrogen at -78*C to room ten^erature. Conversion of ketone 11 to 
carbinol 12 can also be effected by reduction of ketone group of 11 to the carbinol 
moiety of 12 using an appropriate reducing reagent such as lithium aluminum hydride^ 

20 sodium borohydride in a suitable solvent stich as THF, ether, or anhydrous alcohol 
under an inert atmosphere in the temperature ranging from OX to the boiling point of 
the solvent. Ring closure of carbinol 12 to produce the compounds of this invention, 
13, can be accomplished with condensing agents such as carbonyldiimidazole, 
phosgene, dimethylcarbonate, or diethylcarbonate in a suitable nonprotic solvent such 

25 as THF at temperatures ranging from room temperature to 65 'C. Conversion of 
carbamate 13 to thiocarbamate 14 can be readily effected by treatment of 13 with a 
suitable sulfur reagent sudi as P2S5 or Lawesson's reagent in a suitable nonprotic 
solvent such as toluene, chlorobraizene, benzene, or xylene under an inert atmosphere 
such as argon or nitrogen at the tenq)erature of boiling solvent. 
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SchemeQ 




EtOH, NHOMcMc, HCI, reflux 



ArB(OH)2, Pd(Ph3P)4, Na2C03 
DME/H20, 85 degrees C, N2 



R<J.iorR^4gX.THF. 



-78 degrees C to ft ^ "^^'^^^I^^ 



R^gX, -78 degrees C to rt^ N2 , 
or reducing reagmt 



CDI or triphosgenc, THF 
0 degrees C to 65 degrees C 



Lawcsson's reagent ^ 




Alternatively, ortho-amino ketone 11 can be prepared by treatment of ortho- 
amino nitrile 16 with an organo metallic compound such as organo lithium reagent or 
Gringard reagent in a suitable solvoit sudi as THF or ether under an inert atmosphere 
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such as argon or nitrogen at temperatures ranging from -78 X to room temperature as 
illustrated in Scheme III. Nitrile 16 can be readily prepared from an appropriately 
substituted nitrile such as bromobenzonitrile 15 using a suitable coupling reaction such 
as StiUe or Suzuki protocol carried out in a similar fashion as described for the 
5 preparation of the Weinreb amide 10. 

Scheme ni 




The following non-limiting exanples illustrate the con:q}ounds useful in the 
10 invention. 

EXAMPLE 1 
2-Ainino-5-brDino-3-pvridine carboxvlic acid 

To a solution of 2- amino-nicotinic acid (10 g, 72.5 mmol) in acetic acid (70 
15 mL) was dropwise added bromine (9.8 mL, 79.8 mmol) at room tenperature under 
nitrogen. Upon completion of the reaction, the solvent was removed in vacuo, the 
residue triturated with ether and collected on a fiUer to give 2-amino-5-bromo-3- 
pyridine carboxylic acid as a yellow solid (15.7 g, 99%): mp 272 °C, (decomposed); 
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'H-NMR (DMSO-dfi) 5 8.8-7.8 (bs. 2H), 8.44 (d, IH, 7 = 2.48 Hz), 8.34 (d, IH, J = 
2.48 Hz); MS (EI) m/z 216/218 ([M 100%) 

EXAMPLE 2 

5 2-(2-Aniino-5-brDmo-Dvridin-3-vn-proDan-2»ol 

To a solution of 2-an]ino-5-bronio-3-pyndine carboxyJic acid (5 g, 23 mmol) in 
THF (70 mL) at 0 ''C was added methyl magnesium bromide (1 3.7 g, 1 15 mmol) under 
nitrogen. After addition, the reaction mixture was heated at 65 for 12 hours, 
cooled to room ten^erature and quenched with saturated aqueous ammonium 
10 chloride. The ethyl acetate was added and organic layer was separated, dried over 
sodium sulfate and concentrated. The residue was purified via flash chromatogr^hy 
to give 2-(2-amino-5-bromo-pyridin-3-yl)-propan-2-ol as a yellow solid (1.2 g, 23%): 
mp 107-108 "C; ^H-NMR (DMSO-ds) 6 7.89 (d, IH, J= 2.3 Hz), 7.40 (d, IH, y= 2.3 
Hz), 6.28 (bs, 2H), 5.51 (s, IH), 1.4 (s, 6H); MS (APCI) m/z 231 ([M + H]\ 100%). 

15 

EXAMPLE 3 

6-Bromo-4^4*-dMnethYl-l ^4-dihvdro-3-'Oxa- 1 ^8-diaza'naDhthalcn-2-one 

A mixture of 2-(2-amino-5-bromo-pyridin-3-yl)-propan-2-ol (0.86 g, 3.7 
mmol) and l,r-carboi^idiimidazole (excess) in THF (10 mL) was heated at 35 **C 

20 overnight. The reaction solution was cooled to room temperature, poured into ethyl 
acetate (200 mL), washed with 1 N HCl (2x50 mL), dried over sodium sulfate, and 
concentrated. The residue was purified by a flash chromatography (silica gel, 25% 
ethyl acetate/hexane) to afiford 6-bromo-4,4 '-dimethyl- l,4-dihydro-3-oxa-l,8-diaza- 
naphthalen-2-one (0.9 g, 94%) as a \^^te solid: mp 251-252 *C; 'H-NMR (DMSO- 

25 d<5) 5 10.9 (s, IH), 8.32 (d. IH, 7 = 2.19 Hz), 8.0 (d, IH, J = 2.22 Hz), 1.6 (s, 6H); 
MS (EI) m/z 256 ([Ml\ 80%); Anal. Calc. For CsHsBrNjOz: C, 42.05, H, 3,53, N, 
10.90. Found: C, 42.15, H, 3.65, N, 10.80. 
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EXAMPLE 4 

6-(3-Chloro-phenyl)-4.4-dimethvN1^4-dihvdro*3-oxa-l,8-diaza-naphthalene-2- 

one 

A mixture of 6-bronK)-4,4'-dimethyM,4-dihydro-3-oxa-l,8-diaza-naphthalen- 
5 2-one (0.1 g, 0.39 mmol), 3-chJorophenyl boronic acid (0.075 g, 0.47 mmolX 
tetrakis(triphenylphosphme)-pa]ladiuin (0) (0.023 0.02 mmol), and sodium 
carbonate (0.1 0.94 mmol) in DME (8 mL) and water (5 mL) was subject to a 
blanket of nitrogen for 15 minutes at 50 ""C and then was heated at 85 ""C for 30 
minutes. The reaction was cooled to room ten^rature and ethyl acetate (100 mL) 

10 was added. The organic l^er washed with aqueous ammonium chloride (2x50 mL) 
and with brine (50 mL), dried over magnesium sulfate and concentrated. The product 
was dissolved in dichloro methane and passed through a plug of magnesol. The solvent 
was removed and the clear oil obtained triturated with ether (25 mL) to give 6-(3- 
chloro-phenyl)-4,4-dimethyl- 1 ,4-dihy dro-3-oxa- 1 ,8-diaza-naphthalene-2-one as a 

15 white solid (0.087 g, 80%): mp 214-215 *C; 'H-NMR (DMSOdg) 6 10.9 (s, IH). 
8.56 (d, IH. J= 2.35 Hz). 8.06 (d, IH. 7 = 2.35 Hz), 7.86 (t, IH, J= 2.35 Hz), 7.72 
(td, IH, J = 9.4, 2.35 Hz). 7.54-7.44 (m, 2H), 1.69 (s, 6H); MS (ESI) m/z 289 
([M+H]*, 100%); Anal. Calc. For CnHnNOa: C, 62.40. H, 4.54, N, 9.70. Found: C. 
60.53, H, 4.40, N. 9.21, 

20 

EXAMPLE 5 
6-Chloro-3-nitro-PYridine-2-carbonitrile 
A mixture of 2, 6-dichloro-3-nitropyridine and cuprous cyanide in l-methyl-2- 
pyrrolidinone was quickly heated to 180 °C and maintained at that ten^eratiu-e for 1 5 
25 minutes wdth vigorous stirring. The mixture was cooled to -10 X and the deep brown 
solution was poured into ice water ( 3.5 L) and stirred for 30 min. The flocculent 
brown precipitate was collected and washed with H2O. After drying for about 1.5 h, 
the moist solid was extracted with boiling toluene (3x300 mL). The combined toluene 
extracts were washed with H2O, brine, and dried ( MgS04), concentrated. The crude 
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product was aystallized from EtOAc/hexane to afford the title conq^ound: mp 115- 
117 »C; iH NMR( DMSO-de) 5 8.16 (dd, IH. J = 8,7, 3.0 Hz), 8.82 (d, IH, J = 9.0 
Hz); MS (EI) m/-L 183/185 (M+H)*; Anal. Calc. For C5H2CIN3O2: C, 39.26, H. 
1.10, N. 22.89. Found: C, 39.47, H, 1.38, N, 22.77. 

5 

EXAMPLE 6 
3-Amino-6-chloro~pvridine-2-carboiiitiile 
To a solution of 2,6-didiloro-3-nitropyridine(4.8 g, 26.15 mmol) in MeOH (60 
mL) and concentrated HCI (25 mL) was sloi^iy added iron powder(5. 12g, 91.53 
10 mmol). After the conqpletion of addition, the mixture was refluxed for 45 minutes and 
poured into a 700 mL of H2O. Filtration of the resulting slurry gave a dull yellow 
solid. The filtrate was made basic with concentrated NH4OH, the resulting slurry was 
filto-ed and both the solid and the filtrates were extracted with ether. The combined 
extracts were dried ( MgS04) and evaporated to give the title compound as a creamy 
15 solid (2.8g, 58%): nqj 162-165 **C whidi was used in next step without further 
purification. 

EXAMPLE 7 
l-(3-Amino-6-chlon>-pvridin-2-vl)-ethanone 

20 To a solution of 3-amino- 6-chloro-pyridine-2-carbonitrile (0.75g, 4.88 mmol) 

in anhydrous THF (25 mL) under nitrogen was added a solution of methylmagnesium 
bromide (3M in ether, 8.1 mL, 24.3 mmol). The reaction mixture was stirred for 30 
minutes and then slowly quendied with H2O, treated with 5N HCI solution. The 
mixture was extracted with ethyl acetate (3x100 mL) and organic extracts were 

25 washed with brine, and dried (MgS04). After removal of solvoit, the residue was 
purified by chromatography using EtOAc/hexane mixture (1:3) as duent to afford the 
title compound as a greenish crystalline solid: (0.71g, 85%): mp: 108-110 
NMR (DMSO-d6) 5 2.51 (s, 3H), 7.28-7.39 (m, 4H); MS(ESI) m/z 171/173 (M+H)"; 
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Anal, Calc. For C7H7CIN2O: C, 49.28, H, 4.14, N, 16.14. Found: C, 49.70, H, 4.03, 
N, 16.41. 

EXAMPLE 8 

5 l-(3-Ainino-6-chlorD-pyridin-2-vl>-prQpan-2-ol 

To a solution of l-(3-aniino-6-chloro-pyridin-2-yl)-ethanone in anhydrous 
THF under N2 was added a solution of metfaylmagnesium bromide (3N in ether, ). 
The resulting reaction mixture was stirred at room temperature for 4 h, then slowly 
quenched with H2O, treated with 0.5 N HCl and stirred for 30 minutes, diluted with 

10 ethyl acetate, washed with brine, dried (MgS04), concentrated, and chromatographed 
using a mixture of EtOAc/Hexane ( 3.5: 6.5) to afford the title con^>ound as a white 
ciystals (0.45g, 82%): mp: 118-121 *»C. NMR(DMSOd6) 6 1.45(s, 6H), 3.35(s. 
IH), 5.51(s, IH), 5.68(s, IH), 7.02(s, IH); MS((+)APCI) m/z 187/189 {M+H)^ 
Anal. Calc. For CgHj 1CIN2O: C, 51.48, H, 5.94, N, 15.01. Found: C, 51.22, H, 5.99, 

15 N, 14.47. 

EXAMPLE 9 

6-ChIoro-4,4~dimethvi- 1 ,4-dihvd ro-S-oxa- 1 ^diaza-naphthalen-l^one 

To a solution of l-(3-aniino-6-chloro-3-nitro-pyridin-2-yl)-propan-2-ol (0.3g, 
20 1.67 mmol) in anhydrous THF (20 mL) was added a solution of l.T- 
carbonyldiimidazole (0.68g, 4.12 mmol) in anhydrous THF (10 mL). The reaction 
mixture was heated under reflux for 3 h. The reaction mixture was treated with 0.5N 
HCl, washed with brine, H2O, dried (MgS04), concentrated and crystallized from 
EtOAc/hexane to obtain the title compound as a v^te crystalline solid (0.2g, 56%): 
25 mp 175-178 *»C. ^H NMR( DMSO-d^) 6 1 60 (s, 6H), 7.30 (d, IH, y = 8,41 Hz), 7.41 
(d, IH, J= 8.41 Hz), 10.47 (s, IH); MS((+)APCI) w/z 213 (M+H)*; Anal Calc. For 
C9H9CIN2O2: C, 50.84, H, 4.27, N, 13.17. Found: C, 50.99, H, 4.28, N, 12.98. 
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EXAMPLE 10 

The confounds of this invention were tested in the relevant assay as described 
below and their potaicy are in the range of 0.01 nM to 5 iiM in the in vitro assays and 
0-001 to 300 mg/kg in the in vivo assays. The selected exan^le is example 4. 




Example 4, hPR CV-1, ICso = 0.8 

A. In-vitro biology 

The in-vitro biology is determined by (1) conpetitive 
10 Radioligand Binding: using the A-fonn of the human progesterone receptor with 
progesterone as the radioligand; (2) co-transfection assay, vAnch provides functional 
activity expressed as agonist EC50 and Antagonist ICSO values; (3) a T47D cell 
proliferation, which is a further functional assay which also provides agonist and 
antagonist data; and (4) T47D cell alkaline phosphatase assay, which is a further 
15 functional assay which also provides agonist and antagonist data 

1. hPR Binding assay - This assay is carried out in 
accordance with: Pathirana, C; Stein, RB.; Berger, T.S.; Fenical, W.; laniro, T.; Mais, 
D.E.; Torres, A,; Glodman, ME., Nonsteroidal human progesterone receptor 
modulators from the marine alga cymoplia barbata, J. Steroid Biochem. Mol. Biol., 

20 1992,41,733-738. 

2. PRE-luciferase assay in CV-1 cells 

The object of this assay is to determine a compound's 
progestational or antiprogestational potency based on its effect on PRE-luciferase 
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reporter activity in CV-1 cells co-transfected with human PR and PRE-Iuciferase 
plasmids. The materials methods used in the assay are as follows. 

a. Medium : The growth medium was as follows: 
DMEM (BioWhittaker) containing 10% (v/v) fetal bovine serum (heat inactivated), 0. 1 
5 TxM MEM non-essential amino acids, lOOU/ml penicillin, lOOmg/ml streptomycin, and 
2 mM CHutaMax (GIBCO, BRL). The experimental medhim was as follows: 
DMEM (BioWhittaker), phenol red-free, containing 10% (v/v) charcoal-stripped fetal 
bovine serum (heat-inactivated), 0.1 mM MEM non-essential amino acids, lOOU/ml 
penicillin, lOOmg/ml strepton^cin, and 2 mM GlutaMax (GIBCO, BRL). 
10 b. CeU culture, transfection, treatments and luciferase 

assay 

Stock CV-1 cells are maintained in growth medium 
Co-transfection is done using 1,2x10^ cells, 5 mg pLEM plasmid with hPR-B inserted 
at Sphl and BamHl sites, 10 mg pGL3 plasmid with two PREs upstream of the 

1 5 luciferase sequence, and 50 mg sonicated calf thymus DNA as carrier DNA in 250 ml. 
Electroporation is carried out at 260 V and 1,000 mF in a Biorad Gene Pulser II. 
After electroporation, cells are resuspended in growth medium and plated in 96-well 
plate at 40,000 cells/well in 200 ^l. Following overnight incubation, the medium is 
changed to experimental medium. Cells are then treated with reference or test 

20 compounds in experimental medium Compounds are tested for antiprogestational 
activity in the presence of 3 nM progesterone. Twenty-four hr. after treatment, the 
medium is discarded, cells are washed three times with D-PBS (GIBCO, BRL). Fifty 
fil of cell lysis buffer (Promega, Madison, WI) is added to each well and the plates are 
shaken for 15 min in a Titer Plate Shaker (Lab Line Instrument, Inc.). Luciferase 

25 activity is measured using luciferase reagents from Prompga 

c. Analvsis of Results: 

Each treatment consists of at least 4 replicates. Log 
transformed data are used for analysis of variance and nonlinear dose response curve 
fitting for both agonist and antagonist modes. Huber weighting is used to downweight 
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the effects of outliers. EC50 or IC50 values are calculated from the retransformed 
values. JMP softw^are (SAS Institute, Inc.) is used for both one-way analysis of 
variance and non-linear response analyses. 

d. Reference Compounds: 
5 Progesterone and trimegestone are reference progestins and 

RU486 is the reference antiprogestia All referoice conq>oimds are run in fiiU dose- 
response curves and the ECso or IC50 values are calculated. 

Table 1. Estimated £€50* standard error (S£)» and 95% confidence intervals 
10 (CI) for reference progestins from three individual studies 



Compound 





ECSO 






95% CI 


Exp. 


fnM) 


SE 


lower 


upper 


1 


0.616 


0.026 


0.509 


0,746 


2 


0.402 


0.019 


0.323 


0.501 


3 


0.486 


0.028 


0.371 


0.637 



15 



Progesterone 



20 



Trimegestone 



1 
2 
3 



0.0075 0.0002 0.0066 0,0085 

0.0081 0.0003 0.0070 0.0094 

0.0067 0.0003 0.0055 0.0082 



Table 2. Estimated IC509 standard error (SE), and 95% confident interval (CI) 
for the antiprogestin, RU4$6 from three individual studies 







IC50 






95% CI 


Compound 


Exp. 


(nM) 


SE 


lower 


upper 


RU486 


1 


0.028 


0.002 


0.019 


0.042 




2 


0.037 


0.002 


0.029 


0.048 




3 


0.019 


0.001 


0.013 


0.027 



30 
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Progestational activity: Conpounds that increase PRE-luciferase activity 
significant^ (p<0.05) compared to vdiicle control are considered active. 

Antiprogestational activity: Conpoimds that decrease 3 nM progesterone 
induced PRE-luciferase activity significantly (p<0.05) 
5 ECso: Concentration of a compound that gives half-maximal increase PRE- 

ludferase activity (default-nM) with SE. 

ICso: Concentration of a confound that gives half-maximal decrease in 3 nM 
progesterone induced PRE-ludferase activity (default-nM) with SE. 

3. T47D cell proliferation assay 
10 The objective of this ass^ is the determination of 

progestational and antiprogestational potency by using a cell proliferation ass^ in 
T47D cells. A compound's effect on DNA synthesis in T47D cells is measured. The 
materials and methods used in this assay are as follows. 

a Growth medium: DMEM:F12 (1:1) 
15 (GIBCO, BRL) supplemented with 1 0% (v/v) fetal bovine serum (not heat- 
inactivated), lOOU/ml penicillin, lOOnig/ml strepton^cin, and 2 mM GlutaMax 
(GIBCO, BRL). 

b. Treatment medium Minimum Essential 
Medium (MEM) (#51200-038GIBCO, BRL) phenol red-free supplemaited with 0.5% 

20 charcoal stripped fetal bovine serum, lOOU/ml paiicillin, 200 mg/ml streptomycin, and 
2 mM GlutaMax (GIBCO, BRL). 

c. Cell culture 

Stock T47 D cells are maintained in growth medium For BrdU incorporation 
assay, cells are plated in 96-well plates (Falcon, Becton Dickinson Labware) at 10,000 
25 cells/well in growth medium After overnight incubation, the medium is changed to 
treatment medium and cells are cultured for an additional 24 hr before treatment. 
Stock con^)ounds are dissolved in appropriate vehicle (100% ethanol or 50% 
ethanol/50% DMSO), subsequently diluted in treatment medium and added to the 
cells. Progestin and antiprogestin referoice compounds are run in fiill dose-response 
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curves. The final concentration of vehicle is 0.1%. In control wells, cells receive 
vehicle only. Antiprogestins are tested in the preseice of 0.03 nM trimegestone, the 
reference progestin agonist. Twenty-four hours after treatment, the medium is 
discarded and cells are labeled with 10 mM BrdU (Amersham Life Science, Arlington 
5 Heights, IL) in treatment medium for 4 hr. 

d. Cell Proliferation Assay 

At the end of BrdU labeling, the medium is removed and BrdU 
incorporation is measured using a cell proliferation ELISA kit (/OIPN 250, Amersham 
Life Science) according to manu^turer's instructions. Briefly, cells are fixed in an 

10 ethanol containing fixative for 30 min, followed by incubation in a blocking buffer for 
30 min to reduce background. Peroxidase-labeled anti-BrdU antibody is added to the 
wells and incubated for 60 min. The cells are rinsed three times with PBS and 
incubated with 3,3'5,5'-tetraniethylbenzidine (TMB) substrate for 10-20 min 
depending upon the potsicy of tested confounds. Then 25 ^1 of 1 M sulfuric add is 

15 added to each well to stop color reaction and optical d^isity is read in a plate reader at 
450 nm within 5 min. 

e. Analysis of Results: 

Square root-transformed data are used for analysis of variance and nonlinear 
dose response curve fitting for both agonist and antagonist modes. Huber weighting is 
20 used to downweight the effects of outliers. EC50 or ICso values are calculated fi-om the 
retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way 
analysis of variance and non-linear dose response analyses in both single dose and dose 
response studies. 

f RefCTcnce Compounds: 
25 Trimegestone and medroxyprogesterone acetate (NfPA) are reference 

progestins and RU486 is the reference antiprogestin. All reference compounds are run 
in full dose-response curves and the ECso or IC50 values are calculated. 
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Table 3. Estimated EC50» standard error (SE), and 95% confidence intervals 
(CI) for individual studies 







EC50 




95% CI 


Comoound 


EXD 


CnM) 


SB 


lower upper 


Trimegestone 


1 


0.017 


0.003 


0.007 0.040 




2 


0.014 


0.001 


0.011 0.017 




3 


0.019 


0.001 


0.016 0.024 


MPA 


1 


0.019 


0.001 


0.013 0.027 




2 


0.017 


0.001 


0.011 0.024 


Table 4. Estimated ICsoy 


standard error, and 95% confident interval for the 


antiprogestin, RU486 












ICso 




95% CI 


Compound 


Exp 


rnM) 


SE 


lower upper 


RU486 


1 


0.011 


0.001 


0.008 0.014 




2 


0.016 


0.001 


0.014 0.020 




3 


0.018 


0.001 


0.014 0.022 



EC50: Concentration of a compound that gives half-maximal increase in BrdU 

incorporation with SE; IC50: Concentration of a confound that gives half-maximal 

decrease in 0. 1 trimegestone induced BrdU incorporation with SE 
25 4. T47D ceU alkaline phosphatase assay 

The purpose of this assay is to identify progestins or antiprogestins by 

determining a compound's effect on alkaline phosphatase activity in T47D ceils. The 

materials and methods used in this assay are as follows. 

a. Culture medium: DMEM:F1 2(1:1) (GIBCO, BRL) 
30 supplemented with 5% (v/v) charcoal stripped fetal bovine serum (not heat-inactivated), 

lOOU/ml penicillin, 100 ^g/ml streptomycin, and 2 niM GlutaMax (CHBCO, BRL). 
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b. Alkaline phosphatase assay buffer: 



I. 0.1 M Tris-HCi, pH 9.8, containing 0.2% Triton X-100 

II. 0. 1 M Tris-HCL, pH 9.8 containing 4 mM p-nitrophenyl phosphate 
(Sigma). 



5 



c. Ceil Culture and Treatment : 



Frozen T47D cells were thawed in a 37*0 water 



bath and diluted to 280,000 cells/ml in culture mediuni To each well in a 96-well plate 
(Falcon, Becton Dickinson Labware), 1 80 ^1 of diluted cell suspension was added. 
Twenty ^1 of reference or test compounds diluted in the culture medium was then added 
10 to each well. When testing for progestin antagonist activity, reference antiprogestins or 
test compounds were added in the presence of 1 nM progesterone. The cells were 
incubated at 3TC in a 5% C02/humidified atmosphere for 24 hr. 



15 from the plate and fifty pJ of assayr buffer I was added to each well. The plates were 
shaken in a titer plate shaker for 15 min. Then 150 ^l of ass^ buffer II was added to 
each well. Optical density measurements were taken at 5 min intervals for 30 min at a 
test wavelength of 405 nM. 



is generated for dose (X-axis) vs. the rate of enzyme reaction (slope) (Y-axis). Square 
root-transformed data are used for analysis of variance and nonlinear dose response 
curve fitting for both agonist and antagonist modes. Huber weighting is used to 
downweight the effects of outliers. ECso or IC50 values are calculated fi-om the 
25 retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way 

analysis of variance and non-linear dose response analyses in both single dose and dose 
response studies. 



d. Alkaline Phosphatase Enzvme Assay : 

At the end of treatment, the medium was removed 



20 



c. Analvsis of Results : Analvsis of dose-response data 
For reference and test compounds, a dose response curve 
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f Reference Compounds : 
Progesterone and trimegestone are reference progestins and RU486 is the 
reference antiprogestin. All reference compounds are run in full dose response curves 
and the ECso or IC50 values are calculated. 

Table 5. Estimated £C50> standard error (S£), and 95% confidence intervals 
(CI) for reference progestins from ttiree independent experiments 



10 Compound 



Exq 



ECSO 

(nivn 



SE 



95% CI 
lower upp er 



Progesterone 



15 



Trin^gestone 



1 
2 
3 

1 

2 
3 



0.839 0.030 0.706 0.996 

0.639 0.006 0.611 0.669 

1.286 0.029 1.158 1.429 

0.084 0.002 0.076 0.091 

0.076 0.001 0.072 0.080 

0.160 0.004 0.141 0.181 



20 Table 6. Estimated IC50, standard error, and 95% confident interval for the 
reference antiprogestin RU486 from three independent experiments 



25 



Compound 



RU486 



Exp 



IC 50 
JnM) 



SE 



95% CI 
lower upper 



0.103 0.002 0.092 0.115 

0.120 0.001 0.115 0.126 

0.094 0.007 0.066 0.134 



30 



B» In-vivo Biology 

The primary in-vivo assay is the rat decidualization model, which m^ be used 
to determine progestational effects of both agonists and antagonists. The secondaiy in- 
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vivo assay is the rat ovulation inhibition model, which is under developmrait, and hence 
the protocol is un-available. 

1 . Rat decidualization assay The objective of this procedvire is used to 
evaluate the effect of progestins and antiprogestins on rat uterine decidualization and 
5 conipare the rdative potencies of various test conq>ounds. The materials and methods 
used in this assay are as follov^. 

a. Methods ; Test compounds are dissolved in 100% ethanol 
and mixed with com oil (vehicle). Stock solutions of the test conq>ounds in oil 
(Mazola^^) are then prepared by heating (-80 ^C) the nuxture to evaporate ethanol. 

10 Test con^unds are subsequently diluted with 100% com oil or 10% ^anol in com 
oil prior to the treatment of animals. No difference in decidual response was found 
when these two vehicles were compared. 

b. Animals (RACUC protocol ^5002) 
Ovariectomized mature female Sprague-Dawley rats (~60-d2^ old and 230g) 

15 are obtained from Taconic (Taconic Farms, NY) following surgery. Ovariectomy is 
performed at least 10 days prior to treatm^t to reduce circulating sex steroids. 
Animals are housed under 12 hr light/dark cycle and given standard rat chow and 
water ad libitum 

c. Treatment 

20 Rats are weighed and randomly assigned to groups of 4 or 5 

before treatment. Test confounds in 0.2 ml vehicle are administered by subcutaneous 
injection in the nape of the neck or by gavage using 0.5 ml. The animals are treated 
once daily for seven days. For testing antiprogestins, animals are given the test 
conqx)unds and a EC50 dose of progesterone (5.6 mg/kg) during the first three d^s 

25 of treatment. Following decidual stimulation, animals continue to receive 
progesterone until necropsy four days later. 

d. Dosing 

Doses are prepared based upon mg/kg mean group body 
weight, in all studies, a control group receiving vehicle is included. Determination of 
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dose-response curves is carried out using doses with half log increases (e.g. 0. 1, 0.3, 
1.0,3.0mg/kg„.). 

e. Decidual induction 

Approximately 24 hr after the third injection, decidualization 
5 is induced in one of the uterine hoxns by scratching the antimesometrial luminal 

epithelium with a blunt 21 G needle. The contralateral horn is not scratched and serves 
as an unstimulated control. Approximately 24 hr following the final treatment, rats are 
sacrificed by CO2 asphyxiation and body weight measured. Uteri are removed and 
trimmed of fat. Deddualized (D-hom) and control (C-hom) uterine horns are weighed 
10 separately. 

f. Analysis of Results: 

The increase in weight of the decidualized uterine horn is 
calculated by D-hom/C-hom and logarithnic transformation is used to maximize 
normality and homogeneity of variance. The Huber M-estimator is used to down 
15 weight the outfying transformed observations for both dose-response curve fitting and 
one-way analysis of variance. JMP software (SAS Institute, Inc.) is used for both one- 
way ANOV A and non-linear dose-response analyses. 

g. Reference Compounds: 

All progestin refwence confounds were run in fiill dose- 
20 response curves and the ECso for uterine wet weight were calculated. 



25 
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Table 7. Estimated ECso, standard error (SE), and 95% confidence intervals for 
individual studies 



5 Compound 



Exp 



EC50 
(mg/kg. sx.) 



SE 



95% CI 
lower upper 



Progesterone 



1 
2 



5.50 
6.21 



0.77 
1.12 



4.21 7.20 
4.41 8.76 



3-Ketodesogestrel 



10 



1 
2 
3 



0.11 
0.10 
0.06 



0.02 
0.05 
0.03 



0.07 0.16 
0.11 0.25 
0.03 0.14 



Levonorgestrel 



15 



1 
2 
3 
4 



0.08 
0.12 
0.09 
0.09 



0.03 
0.02 
0.02 
0.02 



0.04 0.16 

0.09 0.17 

0.06 0.13 

0.06 0.14 



MPA 



20 



1 

2 
3 



0.42 
0.39 
0.39 



0.03 
0.05 
0.04 



0.29 0.60 
0.22 0.67 
0.25 0.61 



Table 8. Estimated average £€50, standard error, and 95% confidence 
intervals for dose-response curves of 3 reference compounds 

25 

EC50 95% CI 

Compound (me/kg. s c.) SE lower upper 

Progesterone 5.62 0.62 4.55 7.00 

3-Ketodesogestrel 0.10 0.02 0.07 0.14 

30 Levonorgestrel 0.10 0.01 0.08 0.12 
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Table 9. Estimated ICso, standard error, and 95% confident interval for the 
antiprogestin, RU 486 

ICso 95% CI 

5 Compoimd Exp. (mg/kg> p.o.) SE lower upper 

RU486 1 0.21 0.07 0.05 0.96 

2 0.14 0.02 0.08 0.27 

Concaitration: Cozapound concentration in assay(default-mg^g body weight) 
10 Route of administration: Route the compound is administered to the animals 

Body weight: Mean total animal body weight (defaidt-kg) 
D-hom: Wet weight of decidualized uterine horn (default-mg) 
C-hom: Wet weight of control ut^ine horn (default-mg) 
Decidual response: [(D-C)/C]xlOO% 
15 Progestational activity: Con4>ounds that indtice decidualization significant^ 

(p<0.05) compared to vehicle control are considered active 

Antiprogestational activity: Compounds that decrease EC50 progesterone 
induced decidualization significantly (p<0.05) 

EC50 for uterine weight: Concentration of conq)ound that gives half-maximal 
20 increase in decidual response (default-mg/kg) 

IC50 for uterine weight: Concentration of conpound that gives half-maximal 
decrease in EC50 progesterone induced decidual response (default-mg/kg) 



25 AH publications cited in this specification are iacorporated herein by 

reference herein. While the invention has been described with reference to a 
particularly preferred embodiment, it will be appreciated that modifications can be 
made without departing fi-om the spirit of the invention. Such modifications are 
intended to fall within the scope of the appended claims. 
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What is Claimed: 

1 . A m^od of contraception which comprises administering to a female 
of child bearing age for 28 consecutive days: 

a) a first phase of from 14 to 24 daity dosage iinits of a progestational 
agent equal in progestational activity to about 35 to about 100 ^g levonorgestrel; 

b) a second phase of from 1 to 11 daily dosage units, at a daily dosage of 
from about 2 to 50 mg, of an antiprogestin con^>ound of Formula I: 




wherein: 

A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 

and are independent substituents selected from H, Ci to Ce alkyl, 
substituted Ci to Ce alkyl, Cj to Ce alkenyl, substituted C2 to Ce alkenyl, C2 to Ce 
alkynyl, substituted C2 to Ce alkynyl, C3 to Cg cycloalkyl, substituted C3 to Cg 
cycloalkyi, aiyl, substituted aiyl, heterocyclic, substituted heterocyclic, COR^, 
NR^COR''; 

or R* and R^ are fused to form a spirocyclic ring selected from a), b) or c), 
each spirocyclic ring optionally substituted by from 1 to 3 C1-C3 alkyl groups: 

a) a 3 to 8 membered spirocyclic alkyl ring; 

b) a 3 to 8 membered spirocyclic alkenyl ring; or 

c) an optionally substituted 3 to 8 membered heterocyclic ring containing 
one to three heteroatoms from the group including O, S and N; the spirocyclic rings of 
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a), b) and c) being optionally substituted by from 1 to 4 groups selected from fluorine, 
C, to Cs alkyi, Ci to Q alkoxy, Ci to Ce thioaikyl, -CF3, -OH, -CN, NH2, -NH(Ci to 
Ce alkyl), or -N(Ci to Q alkyl)2; 

is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aryl, substituted aiyl, Ci to 
C3 alkoxy, substituted Ci to C3 alkoxy, C\ to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 

R^ is H, OH, NH2, C, to C6 alkyl, substituted Ci to Ce alkyl, C3 to Ce alkeaiyl, 
substituted C| to Cg alkenyi, or COR^; 

R^ is H, Ci to C3 alkyl, substituted C| to C3 alkyl, aryl, substituted aiyl, Ci to 
C3 diJkoxy, substituted Ci to C3 alko5Q^, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoallQ^I; 

R'^ is a trisubsthuted benzene ring containing the substituents X, Y and Z as 
shown below: 



X is taken from the group including halogen, CN, Ci to C3 alkyl, substituted Ci 
to C3 alkyl, Ci to C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 thioalko^, 
substituted Ci to C3 thioalkoxy, amino, Ci to C3 aminoalkyl, substituted Ci to C3 
aminoalkyl, NO2, Ci to C3 perfluoroalkyl, 5 or 6 membered heterocyclic ring 
containing I to 3 heteroatoms, COR*^, OCOR^, orNR^COR^; 
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is H, Ci to C3 alkyl, substituted C, to C3 alkyl, aryl, substituted aryl, Ci to 
C3 alkoxy, substituted Ci to C3 alko^ty, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 

Y and Z are independent substituents taken from the group including H, 
halogen, CN, NO2, Ci to C3 alkoxy, Ci to C3 alkyl, or Ci to C3 thioalko?^; 



R"* is a five or six membered ring with 1 , 2, or 3 heteroatoms firom the group 
including O, S, SO, SO2 or NR^ and containing one or two independent substituents 
from the group including H, halogen, CN, NO2 and Ci to C3 alkyl, Ci to C3 alkoxy, Ci 
to C3 aminoalkyl. COR^ orNR^COR*"; 

R^ is H, Ci to C3 alkyl, substituted Ci to Cy alkyl, aryl, substituted aiyl, Ci to 
C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 

R^ is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 
R^ is H or Ci to C3 alkyl; 
Q is O, S, NR^ or CR^R'; 

W is O or a chemical bond; or a pharmaceutically acceptable salt thereof; and 



or 



c) optionally, a third phase of daily dosage units of an orally and 
pharmaceutically acceptable placebo for the remaining days of the 28 consecutive days 
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in which no antiprogestin, progestin or estrogai is administered; wherein the total daily 
dosage units of the first, second and third phases equals 28. 



A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 

is H, C] to Ce aikyl, substituted C, to Ce alkyl, C3 to Cg cycloalkyl, 
substituted C3 to Cs cycloallg^l, aiyl, substituted aiyl, heterocyclic, substituted 
heterocyclic, COR\ orNR^COR^; 

is H, Ci to Ce alkyl, substituted Ci to Ce alkyl, C2 to Ce alkenyl, substituted 
C2 to C6 alkenyl, C3 to Cg cycloalkyl, substituted C3 to Cg cycloalkyl, aryl, substituted 
aryl, heterocyclic, substituted heterocyclic, COR"^, or NR^COR^; 



R' and R^ are fused to form the optionally substituted 3 to 8 membered 
spirocyclic alkyl, alkoiyl or heterocyclic rings described above; 



2. A method of Claim 1 wherein the progestational agent is levonorgestrel 
and the anti-progestin compound has the structure: 




wherein: 



or 



R^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aryl, substituted aryl, Ci to 
C3 alkoxy, substituted C| to C3 alkoxy, d to C3 aminoalkyl, or substituted Ci to C3 
aminoalkyl; 
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is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 

is H, OH, NH2, Ci to C6 alkyl, substituted Ci to €5 alkyl, C3 to Ce alkenyl, 
substituted Ci to Ce alkenyl, or COR^; 

R^ is H, Ci to C4 alkyl. substituted Ci to C4 aDcyl, aiyl, substituted aiyl, Ci to 
C4 alkoxy, substituted Ci to C4 aikoxy, Ci to C4 amuioaUQ^l, or substituted Ci to C4 
aminoalkyl; 

R"^ is a trisubstituted benzme ring containing the substituents X, Y and Z as 
shown below; 



X is selected from halogen, CN, Ct to €3 alkyl, substituted Ci to C3 alkyl, Ci to 
C3 alkoxy, substituted Cj. to C3 alkoxy, Ci to C3 thioalkoxy, substituted Ci to C3 
thioalkoxy, Ci to C3 aminoalkyl, substituted Ci to C3 aminoalkyl, NO2, Ci to C3 
perfluoroalkyl, a 5 membered heterocyclic ring containing 1 to 3 heteroatoms, COR^, 
OCOR^, or NR^COR"^; 

R*^ is H, Ci to C3 alkyl, substituted Ci to C3 alkyl, aiyl, substituted aiyl, Ci to 
C3 alkoxy, substituted Ci to C3 alkoxy, Ci to C3 aminoalkyl, or substituted C| to C3 
aminoalkyl; 

R^ is H, Ci to C3 alkyl, or substituted Ci to C3 alkyl; 
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Y and Z are independent substituents selected from H, halogoi, CN, Ci 
to C3 alkoxy, Ci to C3 alkyl, or Ci to C3 thioalkoxy; 



R"* is a five or six membered ring with 1 , 2, or 3 heteroatoms from the group 
including O, S, SO, SO2 or NR^ and containing one or two independent substituents 
from the group including H, halogen, CN, NO2 and Ci to C3 aikyl, or Cj to C3 alkoxy; 

R^ is H or Ci to C3 alkyl; 

Q is O. S, NR^ or CR'R^ 

W is O or a chemical bond; 

or a pharmaceutically acceptable salt thereof. 

3. A method of Claim 1 vi^erein the progestational agent is levonorgestrel 
and the anti>progestin compound has the structure: 



or 




wherein: 



A, B and D are N or CH, with the proviso that A, B and D cannot all be CH; 
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R' = and are selected from the group of Ci to C3 alkyl, substituted C| to C3 
alkyl, or spirocyclic alkyl constructed by fusing R} and R^ to form a 3 to 6 membered 
spirocyclic ring; 

R^ is H, OH, NH2, Ci to Cs alkyl, substituted Ci to alkyl, or COR*^; 
R^ is H, Ci to C4 alkyl, or Ci to C4 alko^Q^; 
R^ is selected from a), b) or c): 



X is selected from the group of halogen, CN, Ci to C3 alkoxy, Ci to C3 alkyl, 
NQ2, Ci to Cs perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3 
heteroatoms, or Ci to C3 thioalkoxy; 

Y is a substituait on the 4' or 5 'position from the group including H, halogai, 
CN, NO2, C, to C3 alkoxy, Ci to C4 alkyl, or Ci to C3 thioalkoxy; 



a) 



R^ is a braizene ring of the formula: 



X 




or 



b) 



R^ is a frve membered ring of the structure: 
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UisO,S, orNR^ 

is H, or C, to C3 alkyl, or Ci to C4 COialkyl; 
X' is selected from halogen, CN, NO2, Ci to C3 alkyl, or Ci to C3 alkoxy; 
Y' is selected from H and Ci to C4 alkyl; 

or 

c) R"^ is a six membered ring of the structure: 




isNorCX^ 
X^ is halogen, CN or NO2; 

or a pharmaceutically acceptable salt thereof. 

4. A method of Claim 1 vsdierein the progestational agent is levonorgestrel 
and the anti-progestin conq)Ound has the structure: 




vsiierein: 
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A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 

R* = and are selected from CH3 and spirocyclic alkyl constructed by fusing 
R' and R^ to form a 6 membered spirocyclic ring; 

R^ is H, OH, NH2, CH3, substituted metltyl, or COR^; 

R^ is H, Ci to C3 alkyl, or Ci to C4 alkoxy; 

R^ is a disubstituted benzene ring containing the substituoits X and Y as shown 



X is halogen, CN, methoxy, NO2, or 2-thiazole; 

Y is a substituent on the 4' or 5 'position selected from H or F; 

W is O or a chemical bond; 

or a pharmaceutically acceptable salt thereof. 

5. A method of Claim 1 wherein the progestational agent is levonorgestrel 
and the anti-progestin confound has the structure: 



below: 



X 
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wherein: 



A, B and D are N or CH, with the proviso that A, B and D can not all be CH; 
= and are selected from CH3 and spiro<yclic alkyl constructed by fusing 
and R^ to form a 6 membered spirocyclic ring; 

R^ is H, OH, NH2, CH3, substituted methyl, or COR^; 
R^ is H, Ci to C3 alkyl, or Ci to C4 alkoxy; 
R^ is a five numbered ring of the structure: 




UisO, S, orNH; 



X' is halogen, CN, or NO2; 
Y' is H or C, to C4 alkyl; 
W is O or a chemical bond; 



or a pharmaceuticaliy acceptable salt thereof 



6. A method of Claim 1 wherein the antiprogestin confound is 6-(3- 
Chloro-pheriyI)-4,4-dimethyl-l,4-dihydro-3-oxa-l,8-diaza-naphthalene-2-one or a 
pharmaceuticaliy acceptable salt thereof 
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7. The metiiod of Claim 1 wherein the progestational agent is selected 
from the group of levonorgestrel, norgestrel, desogestrel, 3-ketodesogestrel, 
norethindrone, gestodaie, norethindrone acetate, norgestimate, osaterone, cyproterone 
acetate, trimegestone, dienogest, drospirenone, nomegestrol, or (17- 
d eacety l)norgestimate. 

8. A method of Claim 1 which comprises administering to a female of 
child bearing age consecutively over a 28 day cycle: 

a) a first phase of 21 daily dosage units of a progestational agent equal in 
progestational activity to about 35 to about 100 [xg levonorgestrel; 

b) a second phase of 3 daily dosage units of an antiprogestin compound of 
Claim 1, each daily dosage unit containing an antiprogestin compound at a daily 
dosage of from about 2 to 50 mg; and 

c) optionally, 4 daily dosage units of an orally and pharmaceutically 
acceptable placebo to be administered on each day of the 28-day cycle following the 
first phase and second phase. 

9. A method of contraception which comprises administering to a female 
of diild bearing age over a period of 28 consecutive days: 

a) a first phase of from 18 to 21 daily dosage units of a progestostational 
agent equal in progestational activity to about 35 to about 150 fig levonorgestrel, and 
ethinyl estradiol at a daily dose range of from about 10 to about 35 pg; and 

b) a second phase of from 1 to 7 daily dosage units of an antiprogestin of 
Claim 1 at a daily dose of from about 2 to 50 mg; and 

c) optionally, an orally and pharmaceutically acceptable placebo for each 
remaining day of the 28 consecutive days. 

10. A method of contraception of Claim 15 which comprises administering 
to a female of child bearing age over a period of 28 consecutive days: 
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a) a first phase of 21 daily dosage units of a progestostational agent equal 
in progestational activity to about 35 to about 100 ^g levonorgestrel and ethinyl 
estradiol at a daily dose range of from about 10 to about 35 pg; and 

b) a second phase of 3 daily dosage units of an antiprogestin of Claim 1 at 
a daily dose of from about 2 to 50 mg; and 

c) optionally, a third phase of 4 daily dosage units of an orally and 
phamiaceutically acceptable placebo. 

11. A method of contraception which con^rises administering to a female 
of child bearing age over a period of 28 consecutive days: 

a) a first phase of from 18 to 21 daily dosage units containing a 
progestational agent at a daily dose equal in progestational activity to from about 35 to 
about 150 ^g levonorgestrel and ethinyl estradiol at a daily dose range of from about 
10 to about 35 |ig 

b) a second phase of from 1 to 7 daily dose units, each daily dose unit 
containing an antiprogestin of Claim 1 at a concentration of from 2 to 50 mg and 
ethinyl estradiol at a concentration of from about 10 to about 35 \ig; and 

c) optionally, a third phase of daily dosage units of an oralfy and 
phamiaceutically acceptable placebo, the total of the daily dosage units being 28. 

12. A method of contraception of Claim 1 1 which conprises administmng 
to a female of child bearing age over a period of 28 consecutive days: 

a) a first phase of 21 daily dosage units, each daily dosage unit containing 
a progestational agent at a daily dose equal in progestational activity to about 35 to 
about 100 pg levonorgestrel and ethinyl estradiol at a daily dose range of from about 
10 to about 35 ^g 

b) a second phase of 3 daily dose, each daily dose unit containing an 
antiprogestin of Claim 1 at a concentration of from 2 to 50 mg; and ethinyl estradiol at 
a concentration of from about 10 to about 35 pg; and 
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c) optionally, a third phase of 4 daily dosage units of an orally and 
pharmaceuticaUy acceptable placebo. 

13. A pharmaceuticaUy useful kit adapted for daily oral administration 
which comprises: 

a) a first phase of fi-om 14 to 21 daily dosage units of a progestational 
agent equal in progestational activity to about 35 to about 150 ng levonorgestrel; 

b) a second phase of from 1 to 1 1 daily dosage units of an antiprogestin 
compound of Claim 1, each dsdly dosage unit containing an antiprogestin compound at 
a daily dosage of from about 2 to 50 mg; and 

c) a third phase of daily dosage units of an orally and pharmaceutically 
acceptable placebo; 

wherein the total nirmber of the daily dosage units in the first phase, second 
phase and third phase equals 28. 

14. A pharmaceuticaUy useful kit adapted for daily oral administration of 
Claim 13 v^ch con^rises: 

a) a first phase of 21 daily dosage units of a progestational agent equal in 
progestational activity to about 35 to about 150 jig levonorgestrel; 

b) a second phase of 3 daily dosage units of an antiprogestin compound of 
Claim 1, each daily dosage unit containing an antiprogestin compound at a daily 
dosage of from about 2 to 50 mg; and 

c) a third phase of 4 daily dosage units of an orally and pharmaceutically 
acceptable placebo. 

1 5. A pharmaceutically usefiil kit adapted for daily oral administration 
which comprises: 
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a) a first phase of from 18 to 21 daily dosage units of a progestostational 
agent equal in progestational activity to about 35 to about 150 ^g levonorgestrel and 
ethinyl estradiol at a daily dose range of from about 10 to about 35 ^g; and 

b) a second phase of from 1 to 7 daily dosage units of an antiprogestin of 
Claim 1 at a daily dose of from about 2 to 50 mg; and 

c) a third phase of from 0 to 9 daily dosage units of an oraSfy and 
pharmaceutically acceptable placebo; 

wherein the total number of the daily dosage units in the first phase, second 
phase and third phase equals 28. 

16. A pharmaceutically usefril kit adapted for daily oral administration of 
Claim 1 5 which comprises: 

a) a first phase of 21 daily dosage units of a progestostational agent equal 
in progestational activity to about 35 to about 150 ng levonorgestrel and ethii^l 
estradiol at a daily dose range of from about 10 to about 35 ^g; and 

b) a second phase of three daity dosage units of an antiprogestin of Claim 
1 administered at a daily dose of from about 2 to 50 n^; and 

c) a third phase of 4 daily dosage units of an orally and phannaceutically 
acceptable placebo. 

17. A phannaceutically useful kit adapted for daily oral administration 
which comprises: 

a) a first phase of from 18 to 21 daily dosage units, each daily dosage unit 
conphsing a progestational agent at a daily dose equal in progestational activity to 
from about 35 to about 150 ^g levonorgestrel and ethinyl estradiol at a daily dose 
range of from about 10 to about 35 \ig 

b) a second phase of from 1 to 7 daily dose units, each daily dose unit 
containing an antiprogestin of Claim 1 at a concentration of from 2 to 50 mg; and 
ethinyl estradiol at a concentration of from about 10 to about 35 pg; and 
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c) a third phase of from 0 to 9 daily dosage units of an orally and 
phaimaceutically acceptable placebo; 

wherein the total number of the daily dosage units in the first phase, second 
phase and third phase equals 28. 

18. A pharmaceutical^ useful kit adapted for dsdfy oral administration of 
Claim 17 which comprises: 

a) a first phase of 21 daily dosage units, each containing a progestational 
agent of this inv^tion at a daily dose equal in progestational activity to about 35 to 
about 150 levonorgestrel and ethinyl estradiol at a daily dose range of from about 
10 to about 35 ^g 

b) a second phase of 3 daily dose units, each daily dose unit containing an 
antiprogestin of Claim 1 at a concentration of from 2 to 50 mg; and ethinyl estradiol at 
a concentration of from about 10 to about 35 fig; and 

c) a third phase of 4 daily dosage units of an orally and pharmaceutically 
acceptable placebo. 
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INTERNATIOMAL SEARCH REPORT 



I ittonal application No. 
PCT/US 00/11449 



Box I Observations where ceftain claims were found unsearehable (Coniimiation of item 1 of first elMt) 



TMs intematiana) Search Report has not been estabHshed in respect of certain daims under Article 17(2)(a) for the following reasons: 
1. I Claims IMOS.: 

' — bocauee they relate to 8ub|ect matter not required to be searched by this Authority, namely: 



2. Pn Claims Nos.: 

— because they relate to parts d the interr^ionaJ AppScation that do not comply with the prescribed reqidrefnents to such 
an extent that no meaningftjl intemattonai Search can be carried out. spedfically: 



see FURTHER INFORMATION sheet PCT/ISA/210 



— because they are dependem Claims and are not drafted in accordance wim me se^ 



Box D Ot»servatlons where unity of Invention Is lacking (Continuation of item 2 of first stteeQ 



This Inlematlonal Searching Authorfly tdund multiple Inventions in this Intsmafional application, as foBows: 



□ As an required additional search lees were timely paid by the applicant, this IntemaBonal Seanih Report covers aD 
searchairiedeims. 



2 I I As gai searchable claims could be searched without effort justlfylno an adJtionat fee, this Authority did not Invite payment 
— ofanyadditiondlfee. 



3. I I As cmly some of the reqidred additional search fees were timely paid by the applicant, this International Search Report 
1 — I covers only those claims for which fees were paid, speciricaily claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequerttiy. this Intemationai Search Report is 
— restricted to the Invention first mentioned in the claims; it is covered by claims Kos.: 



Remark on Protest [ [ Theadcftional search fees were accompanied by the appllcanfs protest 

[ I No protest accompanied the paymentof additional search fees. 
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This International Searching Authority found multiple (groups of) inventions 
In this International application, as follows: 

1. Claims: 1, 7-18 (partially) 

To provide a contraceptive composition, where a first phase Is a 
progestational agent, and a second phase Is an antiprogestlnlc 
compound, with a structure as defined In claim 1. 



2. Claims: 2-6, 7-18 (partially) 

To provide a contraceptive composition, where a first phase Is a 
progestational agent, and a second phase is an antiprogestlnlc 
compound, with a structure as defined In claim 2. 
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fHIRTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



Present claims 1-5,7-18 relate to an extremely large number of possible 
compounds. Support within the meaning of Article 6 PCT and/or disclosure 
within the meaning of Article 5 PCT Is to be found, however, for only a 
very small proportion of the compounds claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope Is impossible. 

Present claims 1,6,8-18 relate to a compound defined by reference to a 
desirable characteristic or property, namely the progestational activity. 
The claims cover all compounds having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited number of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope Is impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt 1s made to define the compound by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search for the first invention has been 
carried out for those parts of the claims which appear to be clear, 
supported and disclosed, namely those parts relating to the combinations 
of the compounds specifically mentioned In claim 7, with due regard to 
the general idea underlying the present invention. 

Claims searched completely: none. 
Claims searched incompletely: 1-18. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 




INTERNATIONAL SEARCH REPORT 

' Inf ormBtion on patent family menibegs 


Intc nal Application No 

PCT/US 00/11449 


Patent document 
cited in search leport 


Pubiicatfon 
date 


Patent family 
membeits) 


Publication 
date 



DE 4330234 A 09-03-1995 NONE 



WO 9615794 A 30-05-1996 CA 2205897 A 30-05-1996 

EP 0792152 A 03-09-1997 



WO 9749407 A 31-12-1997 



AU 


725670 B 


19-10- 


-2000 


AU 


3436097 A 


14-01- 


-1998 


BR 


9709934 A 


10-08- 


-1999 


CZ 


9804289 A 


11-08- 


-1999 


EP 


0912186 A 


06-05- 


-1999 


NO 


986104 A 


23-12- 


•1998 


NZ 


332894 A 


28-05- 


-1999 


PL 


330916 A 


07-06- 


•1999 



US 5521166 A 28-05-1996 AU 711179 B 07-10-1999 

AU 4473096 A 10-07-1996 

CA 2208007 A 27-06-1996 

EP 0799043 A 08-10-1997 

JP 10513152 T 15-12-1998 

WO 9619227 A 27-06-1996 



US 


5733902 


A 


31-03-1998 


DE 


3733478 A 


13-04-1989 










AT 


83149 T 












AT 


106730 T 












AU 


2332188 A 












AU 


2332288 A 


08-06-1989 










CA 


1330039 A 


07-06-1994 










CA 


1329126 A 


03-05-1994 










DE 


3850026 D 


06-07-1995 










DE 


3876582 A 


21-01-1993 










DK 


S50088 A 


02-04-1989 










DK 


550188 A 


02-04-1989 










EP 


0310541 A 


05-04-1989 










EP 


0310542 A 


05-04-1989 










ES 


2053795 T 


01-08-1994 










ES 


2055745 T 


01-09-1994 










GR 


3007225 T 


30-07-1993 










IE 


65165 B 


04-10-1995 










IE 


66335 B 


27-12-1995 










IL 


87885 A 


10-06-1993 










IL 


87886 A 


10-06-1993 










JP 


1106823 A 


24-04-1989 










JP 


2620333 B 


11-06-1997 










JP 


1106822 A 


24-04-1989 










JP 


2656958 B 


24-09-1997 










PH 


26774 A 


28-09-1992 










US 


4888331 A 


19-12-1989 










ZA 


8807378 A 


30-05-1989 










ZA 


8807379 A 


30-05-1989 


DE 


4344463 


A 


29-06-1995 


WO 


9517193 A 


29-06-1995 










EP 


0735882 A 


09-10-1996 










JP 


9510183 T 


14-10-1997 


US 


5696133 


A 


09-12-1997 


AU 


717251 B 


23-03-2000 










AU 


4597796 A 


10-07-1996 










BR 


9510486 A 


02-06-1998 










CA 


2208347 A 


27-06-1996 



Foffn PCT/ISM210 {patant tafT% amer} guiy i9Se) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

ttifonnatiori on patent family members 



PCT/US 00/11449 



Patent document 
titBd in search report 



Riblication 
date 



US 5696133 A 



Patent family 

membef{s) 



Publication 
date 



CN 


1175247 


A 


04-03-1998 


CZ 


9701761 


A 


16-09-1998 


EP 


1043325 


A 


11-10-2000 


EP 


1043326 


A 


11-10-2000 


EP 


1041071 


A 


04-10-2000 


EP 


1041066 


A 


04-10-2000 


EP 


1043315 


A 


11-10-2000 


EP 


0800519 


A 


15-10-1997 


HU 


78117 


A 


29-11-1999 


JP 


10510840 


T 


20-10-1998 


NO 


972591 


A 


14-08-1997 


uo 


9619458 


A 


27-06-1996 


NO 


20003550 


A 


14-08-1997 


NO 


20003551 


A 


14-08-1997 


NO 


20003552 


A 


14-08-1997 


US 


5696130 


A 


09-12-1997 


US 


5688808 


A 


18-11-1997 


US 


5693646 


A 


02-12-1997 


US 


5688810 


A 


18-11-1997 


us 


5693647 


A 


02-12-1997 


us 


5696127 


A 


09-12-1997 


us 


6093821 


A 


25-07-2000 


us 


5994544 


A 


30-11-1999 


us 


6121450 


A 


19-09-2000 



Foim PCTASA/210 (patanlfamiy wioat) (July 1982) 



page 2 of 2 



